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(54) PICTURE COMMUNICATION EQUIPMENT 

(57)Abstract 

PURPOSE: To obtain the picture communication equipment able to 
reproduce a smooth moving picture even in a communication 
network at a low speed rate by decreasing transmission quantity of 
picture data and increasing number of transmission frames. 
CONSTITUTION: The picture communication equipment is provided 
with a difference processing means 3 calculating a difference of 
block data between a current frame and a preceding frame, a 
quantization means 5 quantizing the data, and a variable length 
coding means 9 applying variable length coding to the data, and a 
coding judging means 8 judging data of the remaining number of a 
block to be zero when variable length coding is applied to data of a 
number of part of the block and commanding the end of variable 
length coding processing of the data of the block. The data required 
to be sent as to one block are data subjected to variable length 
coding till the coding judging means 8 commands the end of variable 
length coding and a code representing that the remaining data of 
the block are all zero. 
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(54) PICTURE COMMUNICATION EQUIPMENT 

(57)Abstract: 

PURPOSE: To obtain the picture communication equipment able to 
reproduce a smooth moving picture even in a communication 
network at a low speed rate by decreasing transmission quantity of 
picture data and increasing number of transmission frames. 
CONSTITUTION: The picture communication equipment is provided 
with a difference processing means 3 calculating a difference of 
block data between a current frame and a preceding frame, a 
quantization means 5 quantizing the data, and a variable length 
coding means 9 applying variable length coding to the data, and a 
coding judging means 8 judging data of the remaining number of a 
block to be zero when variable length coding is applied to data of a 
number of part of the block and commanding the end of variable 
length coding processing of the data of the block. The data 
required to be sent as to one block are data subjected to variable 
length coding till the coding judging means 8 commands the end of 
variable length coding and a code representing that the remaining 
data of the block are all zero. 
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" * NOTICES * 

iTPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the difference which calculates the difference of the data of the block in the present frame and before 
inter-frame — with a processing means In pictorial communication equipment equipped with a quantization 
means to quantize the processed data of a block, and the variable-length-coding means which carries out 
variable length coding of the quantized data of a block difference — When said variable-length-coding means 
performs variable length coding to the data of a part of numbers of said block Pictorial communication 
equipment characterized by having judged the value of the data of the remaining number of said block to be 
zero, and establishing a coding decision means to direct termination of variable-length-coding processing of the 
data of this block to said variable-length-coding means. 

[Claim 2] Pictorial communication equipment according to claim 1 with which said coding decision means is 
characterized by setting up the event of directing termination of variable-length-coding processing of a 
subsequent block based on the appearance situation of the data of the zero in variable length coding of two or 
more blocks. 

[Claim 3] Pictorial communication equipment according to claim 1 with which said coding decision means is 
characterized by directing termination of variable-length-coding processing of the data of this block to said 
variable-length-coding means in variable length coding of the data of said block when the data of the fixed 
number are zero continuously. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention enables transmission of many frames about the pictorial communication 
equipment which compresses and transmits image data, such as a dynamic image and a static image, by aiming 
at reduction of the amount of coded data of one frame especially. 
[0002] 

[Description of the Prior Art] In recent years, in CCITT (Consulting Committee of International Telegraph & 
Telephone), the video coding method for audio-visual service, a static-image coding method, a multiplex 
system, a communication procedure, etc. are formed into formal advice, and pictorial communication 
equipments based on CCITT advice from each company in connection with it, such as a video conference 
system and a TV phone, are put on the market. 

[0003] Since the amount of data of image data is huge, the data compression processing for reducing the 
amount of data to transmit is needed. 

[0004] As one processing for reducing the amount of data, data of one frame are divided into fixed magnitude, 
for example, a 8x8-pixel block, and taking the difference is performed as compared with the high block of 
correlation [ in / for each block / the frame (before frame) of one this side ]. It is searched for the high block of 
the correlation in a before [ this ] frame out of 24x24 pixels of the range which also incorporated that 
circumference focusing on the block of homotopic, for example, the 8x8-pixel circumference. The processing 
which takes difference by inter-frame [ such ] is called processing by inter-frame mode. 

[0005] The processing by inter-frame mode cannot be used with the original frame (scene change frame) which 
the first frame and scene converted. Processing with the mode in a frame which uses block data as it is in these 
cases is performed. 

[0006] The inside of a frame / inter-frame decision section 1 the conventional image communication device 
judges it to be whether the data of input block (for example, 8x8 pixels) are processed in the mode in a frame, or 
it processes in inter-frame mode as shown in drawing 2 , The motion compensation processing section 2 which 
detects a mutually related high block (it is called "a retrieval block") from a before frame most with input block 
when processing in inter- frame mode, the difference of input block and the retrieval block detected in the 
motion compensation processing section 2 — the difference which calculates (this result — "— difference — it is 
called block") -- with the processing section 3 the case in the mode in a frame — input block — moreover, the 
case in inter- frame mode — difference — the difference computed in the processing section 3 — a block The 
transform-processing section 4 which changes by conversion methods, such as discrete cosine conversion (DCT 
conversion), and reduces amount of information, The quantization processing section 5 which approximates the 
block data changed in the transform-processing section 4 to a discrete value, The reverse quantization 
processing section 6 which carries out reverse quantization in order to restore the block data quantized in the 
quantization processing section 5, The inverse transformation processing section 7 which performs inverse 
transformation by conversion methods, such as reverse discrete cosine conversion (reverse DCT conversion), 
and outputs the block data by which reverse quantization was carried out in the reverse quantization processing 
section 6 to a frame memory 1 1 , The variable-length-coding processing section 9 which reads the data of a 
block quantized in the quantization processing section 5 one by one, and encodes block data with the 
combination of the number of zero (RUN is called), and data values other than the zero following zero (LEVEL 
is called), While performing control for connecting with a communication network, it has the network interface 
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processing section 10 which sends out the block data encoded in the variable-length-coding processing section 9 
to other party equipment. 

[0007] In this pictorial communication equipment, in order to compress and transmit the data of a dynamic 
image, the following actuation is performed. 

[0008] First, the network interface processing section 10 performs connection control of a communication 
channel between other party equipment through a communication network, and sets up the condition which can 
communicate. Then, the image input of the data of one frame is carried out for every 8x8-pixel block at the 
inside of a frame / inter- frame decision section 1 . 

[0009] In the inside of a frame / inter-frame decision section 1 , for every input block by what block was 
processed in the block data in the first frame, the block data in a scene change frame, and inter-frame mode, and 
the decision criterion When judging whether it processes in the mode in a frame, or it processes in inter-frame 
mode and processing in the mode in a frame An input-block data transfer is performed in the transform- 
processing section 4, and on the other hand, when processing in inter- frame mode, an input-block data transfer 
is performed to the motion compensation processing section 2. 

[0010] In the motion compensation processing section 2, if block data is inputted from the inside of a frame / 
inter-frame decision section 1 From from, the data of input block, the block of a corresponding value, and a 
block (24x24 pixels of the 8x8-pixel circumference) of the circumference of it are incorporated among the data 
memorized by the frame memory 1 1 . The high block (retrieval block) of most correlation is detected with input 
block in the incorporated data through calculation of the maximum small margin part absolute value sum etc., 
and it asks for change (motion vector) of the location of a retrieval block and input block. 
[001 1] difference — the difference between the retrieval blocks detected in input block and the motion 
compensation processing section 2 in the processing section 3 — an operation — carrying out — the difference of 
the result of an operation — a block is transmitted to the transform-processing section 4. this difference — since 
the data within a block have taken the difference of input block and a high retrieval block of dramatically 
correlation, many data concentrated near the zero will be contained. 

[0012] In the case of the mode in a frame, in the transform-processing section 4, from the inside of a frame / 
inter- frame decision section 1 input block A block is transmitted, moreover, the case in inter- frame mode — 
difference — the processing section 3 — the difference of input block and a retrieval block — in the transform- 
processing section 4 Transform processing for reducing amount of information for these blocks with methods, 
such as DCT conversion, is performed, and the block data changed in the transform-processing section 4 is 
changed into the discrete value for transmitting by the digital network in the quantization processing section 5. 
[0013] In the reverse quantization processing section 6 and the inverse transformation processing section 7 
Since the data needed in order that the motion compensation processing section 2 may detect a retrieval block 
are stored in a frame memory 1 1 , In the case of the mode in a frame, the block which performed reverse 
quantization processing and inverse transformation processing, and performed the above-mentioned processing 
to the block quantized in the quantization processing section 5 as it is Moreover, in the case of inter-frame 
mode, the block which carried out the add operation of the block which performed the above-mentioned 
processing, and the retrieval block is outputted to input block and the corresponding value in a frame memory 
11. 

[0014] In the variable-length-coding processing section 9, the data of a block quantized in the quantization 
processing section 5 are read until LEVEL appears in fixed sequence, the combination of the number of RUN 
and LEVEL performs variable length coding, and it repeats until all data while blocking the above-mentioned 
variable length coding are processed. 

[0015] The block data after quantization processing (8x8 pixels) and the read-out sequence in the variable- 
length-coding processing in 8x8 pixels are shown in drawing 3 and drawing 4 . This block data has the 
description that RUN appears mostly as a horizontal frequency and a perpendicular direction frequency become 
high. 

[0016] The compressed image coded data which the variable-length-coding processing section 9 outputs is 

transmitted to other party equipment through the network interface processing section 10. 

[0017] By repeating such a series of actuation about two or more blocks, the coded data into which it was 

compressed for one frame is transmitted to other party equipment. 

[0018] 
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[Problem(s) to be Solved by the Invention] However, the data compression in conventional pictorial 
communication equipment does not necessarily have the enough cutback of the amount of data, in order to use a 
communication network with a low transmission rate. Therefore, when transmitting data with the 
communication network of a low transmission rate, the frame number which can be transmitted is restricted, 
and many frames cannot be transmitted, but it becomes difficult with other party equipment to reproduce a 
smooth image. 

[0019] This invention aims at offering the increase of a frame number which can be transmitted, and the image 
communication device which can carry out and can reproduce a dynamic image smooth also under the 
communication network of a low-speed rate by solving such a conventional trouble and reducing the image 
amount of data to transmit further. 
[0020] 

[Means for Solving the Problem] then, the difference which calculates the difference of the data of the block in 
the present frame and before inter- frame in this invention — with a processing means In pictorial 
communication equipment equipped with a quantization means to quantize the processed data of a block, and 
the variable-length-coding means which carries out variable length coding of the quantized data of a block 
difference — When a variable-length-coding means performs variable length coding to the data of a part of 
numbers of a block The value of the data of the remaining number of said block was judged to be zero, and a 
coding decision means to direct termination of variable-length-coding processing of the data of this block is 
established to the variable-length-coding means. 

[0021] Moreover, said coding decision means constitutes so that the event of directing termination of variable- 
length-coding processing of a subsequent block may be set up based on the appearance situation of the data of 
the zero in variable length coding of two or more blocks. 

[0022] Furthermore, in variable length coding of the data of a block, when the data of the fixed number are zero 
continuously, the coding decision means constitutes to a variable-length-coding means, so that termination of 
variable-length-coding processing of the data of the block may be directed. 
[0023] 

[Function] Therefore, since the data which need to be transmitted about one block become only the sign to 
which all of the data by which variable length coding will be carried out by the time directions of termination of 
variable length coding are taken out from a coding decision means, and the remaining data of the block express 
that it is zero, the time amount which variable length coding takes is shortened compared with the case where 
carry out variable length coding of all the data of a block, and they are transmitted, and the amount of coded 
data which should transmit decreases. 

[0024] Therefore, even when the frame number to transmit can be increased and it uses the communication 

network of a low-speed rate, a smooth dynamic image can be reproduced by the receiving side. 

[0025] 

[Example] (The 1st example) In the image communication device in the example of this invention, as shown in 
drawing 1 , the coding decision section 8 which directs termination of variable length coding is provided 
between the quantization processing section 5 and the variable-length-coding processing section 9. In this 
coding decision section 8, while beginning to read the block data quantized in the quantization processing 
section 5 one by one and transmitting the number and LEVEL of RUN to the variable-length-coding processing 
section 9, when variable length coding of the block data of the fixed number is performed, termination of 
variable-length-coding processing of that block is directed in the variable-length-coding processing section 9. 
[0026] The other configurations and the actuation in an image communication device do not have conventional 
equipment ( drawing 2 ) and a change. 

[0027] In this equipment, if the data of a block quantized from the quantization processing section 5 are 
transmitted to the coding decision section 8, in the coding decision section 8, the number and LEVEL of read- 
out and RUN will be transmitted for the data within a block to the variable-length-coding processing section 9 
in the sequence shown in drawing 4 . Furthermore, when the data of the number defined beforehand are 
processed performing read-out processing of the data within this block, a variable-length-coding termination 
command is sent out to the variable-length-coding processing section 9. 

[0028] For example, when the number defined beforehand is 18, after finishing the variable-length-coding 
processing to 1 8 of the data shown in drawing 4 , it is ordered processing termination to the variable-length- 
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coding processing section 9. This becomes having judged all the data from 19 to 64 of a block to be RUN, and 
anEQC. 

[0029] In the variable-length-coding processing section 9, variable length coding is performed according to the 
number of RUN transmitted from the coding decision section 8, and the combination of LEVEL, and the image 
coded data compressed into other party equipment through the network interface processing section 1 0 is 
transmitted. Moreover, if the termination command of variable length coding is received from the coding 
decision section 8, the symbolic language of the purport which coding of the block ended will be transmitted to 
other party equipment through the network interface processing section 10. 

[0030] Therefore, the amount of coded data about one block decreases, and the transmission amount of data 
whose number is one is decreased. 

[0031] (The 2nd example) About the configuration of a hard side, although the equipment of the 2nd example is 
the same as the equipment of the 1 st example, it differs from the case where the decision criterion of the 
variable-length-coding termination in the coding decision section 8 is the 1 st example. 

[0032] The coding decision section 8 transmits the number and LEVEL of read-out and RUN to the variable- 
length-coding processing section 9 in the sequence which shows the block data transmitted from the 
quantization processing section 5 in drawing 4 . The coding decision section 8 defines the data number in a 
subsequent block which should be processed based on the appearance situation of RAN in those blocks, after 
carrying out such processing about two or more blocks. 

[0033] For example, variable-length-coding processing is performed about all the blocks for one frame, the 
average value of the appearance condition (are all the data after what position RUN(s) in each block?) of RUN 
in each block is calculated, and it sets up as the number of the data which should process this value with each 
block. 

[0034] And about the block data from the following frame, when the data of the set-up number are processed 
performing read-out processing in the sequence shown in drawing 4 , a variable-length-coding termination 
command is sent out to the variable-length-coding processing section 9. The carrier beam variable-length- 
coding processing section 9 performs the same actuation as the case of the 1st example for this command. 
[0035] (The 3rd example) When RUN in block data carries out fixed number continuation, it constitutes from 
equipment of the 3rd example so that the coding decision section 8 may order it termination of variable length 
coding. The equipment of the 1 st example and a change are not in respect of others. 

[0036] If the data of a block quantized in the quantization processing section 5 are transmitted to the coding 
decision section 8, with this image communication device, the number and LEVEL of read-out and RUN will 
be transmitted for the data within a block to the variable-length-coding processing section 9 by the coding 
decision section 8 in the sequence shown in drawing 4 . And the coding decision section 8 sends out the 
termination command of variable length coding to the variable-length-coding processing section 9 at that event, 
when only the number which RUN defined beforehand appears continuously, performing this read-out 
processing. 

[0037] For example, when all the data from 17 to 23 of the block data shown in drawing 4 when the number 
defined beforehand is 7 are RUN(s), the coding judging section 8 orders it processing termination of variable 
length coding to the variable-length-coding processing section 9, and all the data from 1 9 after it of a block to 
64 are treated as a thing equivalent to RUN. The variable-length-coding processing section 9 which received the 
termination command of variable-length-coding processing performs the same actuation as the case of the 1st 
example. 

[0038] thus — the equipment of each example — the difference of input block and a retrieval block — RUN 
appears in a block mostly — using — coding of block data ~ on the way — it comes out and omits, and thereby, 
the amount of coded data of one frame is reduced, it combines, and the time amount which variable-length- 
coding processing takes is shortened. 

[0039] Therefore, the frame number which can be transmitted increases, and also when the transmission rate of 
the communication network to be used is low, in a receiving side, it becomes possible to reproduce a smooth 
screen, moreover, transmission of image data — in the case — ** — it can carry out promptly. 
[0040] In addition, although each example explained the case where dynamic-image data were compressed and 
transmitted, also when transmitting static-image data with this pictorial communication equipment, the coding 
decision section 8 and the variable-length-coding processing section 9 serve to decrease the amount of data by 
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same actuation. 
[0041] 

[Effect of the Invention] In the image communication device of this invention, the processing speed in the 
variable-length-coding processing section can be raised, and the amount of coded data of one frame can be 
decreased so that clearly from explanation of the above example. Consequently, it becomes possible to transmit 
many frames promptly, and a smooth dynamic image can be promptly reproduced also under the 
communication network of a low-speed rate in a receiving side. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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